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(54) ALUMINUM CLAD STEEL SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum clad steel sheet having an excellent 
adhesion without swelling. 

SOLUTION: The copper of 0.1-50g/mm in terms of the amount of copper is clad on one side 
surface of an electrolytic iron foil, rolled steel foil or a steel sheet, an a luminum or aluminum 
alloy foil or s heet of 5-3Q0 | im in thickness is clad on it, and a copper, nickel, chrome, tin, zinc, 
lead or alloy composing of these main constituents are clad on the other side surface of the 
electrolytic iron foil, rolled steel foil or steel sheet. Also, the copper, nickel, chrome, tin, zinc, 
lead or alloy composing of these main constituents are clad on one side surface or both side 
surfaces of the electrolytic iron foil, rolled steel foil or steel sheet, the copper of 0.1-50g/mm in 
terms of the amount of copper is clad on it, and the aluminum or aluminum alloy foil or sheet 
of 5-300^m in thickness is further clad on it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aluminum-clad steel plate with which it converts into a copper quantity, 0. l-50g [/mm ] 
copper is covered by one side of an electrolytic iron foil, a rolled-steel foil, or a steel plate, the foil or 
plate of aluminum with a thickness of 5-300 micrometers or an aluminium alloy is covered on it, and the 
alloy which makes a principal component copper, nickel, chromium, tin, zinc, lead, or these in other 
fields of said electrolytic iron foil, a rolled-steel foil, or a steel plate is covered. 
[Claim 2] The aluminum-clad steel plate with which the alloy which makes a principal component 
copper, nickel, chromium, tin, zinc, lead, or these was covered, it converted into the copper quantity on 
it, 0. l-50g [/mm ] copper was covered by one side or both sides of an electrolytic iron foil, a rolled-steel 
foil, or a steel plate, and the foil or plate of aluminum with a thickness of 5-300 micrometers or an 
aluminium alloy was further covered on it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the aluminum-clad steel plate excellent in processing adhesion. 
[0002] 

[Description of the Prior Art] Development of the clad plate of aluminum and a steel plate is furthered 
by various approaches. For example, there are cold rolling conjugation methods (JP,53-85759,A etc.), 
organic adhesives methods (JP,60-223683,A etc.), etc. However, there is a fault of being inferior to 
processing adhesion, by existence of the oxide film which exists on the surface of aluminum. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical technical problem of this invention is offering 
the aluminum-clad steel plate excellent in processing adhesion with low welding pressure, without using 
adhesives. 
[0004] 

[Means for Solving the Problem] The clad plate of this invention is converted into a copper quantity at 
one side of an electrolytic iron foil, a rolled-steel foil, or a steel plate . 0. l-50g [/mm ] co pper is covered, 
the foil or plate of aluminum with a thickness of 5-300 micrometers or an aluminium alloy is covered on 
it^and the alloy which makes a principal component copper, nickel, chromium, tin, zinc, lead, or these in 
other fields of said electrolytic iron foil, a rolled-steel foil, or a steel plate is covered. Moreover, the 
alloy which makes a principal component copper, nickel, chromium, tin, zinc, lead, or these is covered 
by one side or both sides of an electrolytic iron foil, a rolled-steel foil, or a steel plate, a clad plate 
according to claim 2 is converted into a copper quantity on it, 0.1 -50g [/mm ] copper is covered, and the 
foil or plate of aluminum with a thickness of 5-300 micrometers or an aluminium alloy is further 
covered on it. 
[0005] 

[Embodiment of the Invention] The steel foil or the steel plate used for the aluminum-clad steel plate of 
this invention means the steel plate manufactured by the electrolytic decomposition process or the 
rolling-out method. Moreover, the steel plate which covered a low-carbon steel plate, a chromium 
addition steel plate, the steel plate that carried out nickel diffusion process and copper, nickel, 
chromium, tin, zinc, lead, or the alloy that made these the principal component as a steel plate is 
contained. Of course, chromate treatment and phosphate processing can be performed to the field which 
does not cover the aluminium foil or the plate of said steel plate. On the other hand, the rolling foil or 
rolled plate which consists of aluminum or an aluminium alloy is the aluminum with a thickness of 5- 
300 microns or the aluminium alloy plate manufactured by the rolling-out method. As an aluminium 
alloy plate, the alloy plate containing magnesium, manganese, silicon, copper, iron, zinc, chromium, 
titanium, or a zirconium is contained. Workability falls by the thickness of less than 5 microns, a 
manufacturing cost becomes high, and it is uneconomical. 

[0006] Moreover, if 300 microns is surpassed, it is uneconomical in respect of an ingredient. Next, in 
order to acquire the good junction force and processing adhesion, on the front face of steel foil, a steel 
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plate, aluminum, or an aluminium alloy plate, the alloy which used copper or copper as the principal 
component is converted into a copper quantity, and is covered two times mm 0.1 -50g /. l-30g /is 
covered two times mm preferably. 

[0007] It is easier to join the direction which removed the oxide of the front face of aluminum to 
homogeneity. Moreover, the alloy which used copper or copper as the principal component may be 
covered on the front face of both metal plates. In that case, the amount of total coppers in a plane of 
composition should just be 0.1 - 50 g/m2. In less than two 0.1 g/m, if sufficient junction force is not 
acquired but 50 g/m2 is exceeded, it is uneconomical in respect of a manufacturing cost. 
[0008] Moreover, before covering the alloy which used copper or copper as the principal component to a 
copper plate, nickel, chromium, tin, zinc, lead, or the alloy that made these the principal component may 
be covered two times 0.01 to 50 g/m. 

[0009] Moreover, copper, nickel, chromium, tin, zinc, lead, or the steel plate that covered the alloy 
which made these the principal component may be used beforehand. However, in the case of the alloy 
which used chromium or chromium as the principal component, you may cover two times 0.01 to 2 g/m. 

[0010] Moreover, when covering an aforementioned metal or an aforementioned alloy beforehand and 
covering the alloy which used copper or copper as the principal component What is necessary is to . 
convert into a copper quantity and just to cover two times 0.1 to 50 g/m., desirable — What is necessary 
is just to cover two times 0.5 to 20 g/m. Thus, if nickel, chromium, tin, zinc, lead, or the alloy that made 
these the principal component is covered beforehand, a binder course will become homogeneity more 
and adhesion will be improved more. 

[001 1] Workability is inferior when 50 g/m2 and the amount of chromium exceed [ the amount of 
nickel ] 2 g/m2. As an approach of covering copper, nickel, chromium, tin, zinc, lead, or the alloy that 
made these the principal component, there are electroplating, chemical plating, the vacuum deposition 
galvanizing method, etc. 

[0012] Cobalt, a bismuth, iron, germanium, an indium, manganese, molybdenum, nickel, tin, antimony, 
a tellurium, a thallium, zinc, a tungsten, etc. are included in the alloy which used copper as the principal 
component. 

[0013] Niobium, chromium, aluminum, a rhodium, titanium, cobalt, copper, iron, germanium, an 
indium, manganese, molybdenum, tin, antimony, a tellurium, a thallium, zinc, a tungsten, etc. are 
included in the alloy which used nickel as the principal component. 

[0014] Vanadium, cobalt, iron, manganese, molybdenum, tin, a tungsten, nickel, etc. are included in the 
alloy which used chromium as the principal component. 

[0015] A zirconium, vanadium, a thallium, antimony, lead, copper, an indium, cobalt, iron, manganese, 
molybdenum, tin, a tungsten, nickel, etc. are included in the alloy which used zinc as the principal 
component. 

[0016] Zinc, germanium, chromium, a bismuth, antimony, lead, copper, an indium, cobalt, iron, 
manganese, molybdenum, a tungsten, nickel, etc. are included in the alloy which used tin as the 
principal component. 

[0017] Although what is necessary is just not to need welding pressure especially at the time of heating, 
but to only pile up a plate at it, in order to join to homogeneity, it is good to pressurize in the range of 
0.01 - 200 kgf/cm2 preferably. 

[0018] Heating is the ambient atmosphere of a vacuum, inactive, and a non-oxidizing quality, and makes 
a foil and a plate the temperature (about 650 degrees C) of under the melting point of 300 degrees C - 
aluminum, or an aluminium alloy. At less than 300 degrees C, it is inferior to adhesion, and above the 
melting point, since aluminum fuses, workability is worsened. 

[0019] Although heating time changes with the metaled classes and thickness to cover, it is good at 0.1 
seconds - about 1 5 minutes. It is uneconomical, if it is hard to stick to homogeneity and 1 5 minutes is 
surpassed in less than 0. 1 seconds. 

[0020] Aluminum clad can be given to one side or both sides of steel foil or a steel plate. A non- 
oxidizing atmosphere, for example, hydrogen, nitrogen, helium, neon, argons, or these mixed gas of an 
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ambient atmosphere is desirable. 

[0021] O p the other hand, aluminum is aluminium foil wi th a thir.frj iess of 5-100 micrometer s 
manufacture d by the rolling-out method jf workability falls by the thickness of less than 5 micrometers 
and 100 micrometers is exceeded, it is uneconomical in respect of the cost of materials. Moreover, 
chemical conversion, such as chromate treatment and phosphating, can be performed to a non-plane of 
composition. 

[0022] In case aluminum is joined to a steel plate with cold rolling, the alloy plating which used nickel 
or nickel as the principal component is first performed to a steel plate 0.5-5g[/m ] 2. Although especially 
the approach of covering the alloy which used nickel or nickel as the principal component is not 
restricted, it has electroplating and chemical plating as these approaches. Lynn, cobalt, copper, 
chromium, zinc, tin, or iron can be included in the alloy which used nickel as the principal component. 
[0023] 
[Example] 

(Example 1) Aluminium foil (JIS1 100 material) with a thickness of 100 micrometers was immersed for 
5 seconds on conditions with a temperature of 60 degrees C into the solution containing p-3 ANZA 
(Henkel Hakusui make) 30 g/1. Copper was galvanized two times 50 g/m on condition that 50 degrees C 
and current density 5 A7dm2 using the solution which contained copper pyrophosphate 90 g/1 and 
potassium-pyrophosphate 330 g/1 in the steel plate with a thickness of 200 micrometers. Subsequently, 
the steel plate which carried out copper plating to aluminium foil was piled up, pressure 0.04 kgf/cm2 
was applied, in the ambient atmosphere containing 95% of nitrogen gas, and 5% of hydrogen gas, it 
heated at the temperature of 610 degrees C of a plate for 10 minutes, and the aluminum-clad steel plate 
was obtained. 

[0024] (Example 2) Aluminium foil (JIS1070 material) with a thickness of 5 micrometers was immersed 
for 5 seconds on conditions with a temperature of 60 degrees C into the solution containing sodium- 
hydroxide 50 g/1. The steel plate with a thickness of 250 micrometers was immersed using 50-degree-C 
solution containing copper-sulfate 250 g/1 and sulfuric-acid 50 g/1, and 20g /of copper was galvanized . 
two times m to both sides. Subsequently, aluminium foil was put on both sides of the steel plate which 
carried out copper plating, pressure 1.0 kgf/cm2 was applied, in the ambient atmosphere containing 95% 
of nitrogen gas, and 5% of hydrogen gas, it heated for 1 second at the temperature of 610 degrees C of a 
plate, and the aluminum-clad steel plate was obtained. 

[0025] (Example 3) Copper was galvanized two times 10 g/m on condition that the temperature of 40 
degrees C, and current density 5 A/dm2 in the solution which contained copper-sulfate 250 g/1 and 
sulfuric-acid 50 g/1 for the aluminium alloy foil (JIS3003 material) with a thickness of 30 micrometers. 
Subsequently, the aluminium alloy foil which carried out copper plating was put on the steel plate with a 
thickness of 200 micrometers, pressure 0.5 kgf/cm2 was applied, in the ambient atmosphere of hydrogen 
gas, it heated for 30 seconds at the temperature of 600 degrees C of a plate, and the aluminum-clad steel 
plate was obtained. 

[0026] (Example 4) It was processed for 5 seconds on condition that current density 10 A/dm2 at the 
temperature of 60 degrees C in the solution which contained sodium -hydroxide 100 g/1 for aluminium 
foil (JIS1070 material) with a thickness of 50 micrometers, having used aluminium foil as cathode. The 
Watts bath (nickel-sulfate 240 g/1, nickel chloride 45 g/1, boric-acid 30 g/1) was used for steel foil with a 
thickness of 100 micrometers, and nickel was galvanized two times 0.01 g/m on condition that the 
temperature of 50 degrees C, and current density 5 A/dm2. Subsequently, copper was galvanized two 
times 3 g/m on condition that the temperature of 50 degrees C, and current density 5 A/dm2 using the 
solution which contained copper-sulfate 250 g/1 and sulfuric-acid 50 g/1 in the steel foil which carried 
out nickel plating. Subsequently, the steel foil which carried out after [ nickel plating ] copper plating to 
aluminium foil was piled up, pressure 0.04 kgf/cm2 was applied, in the argon gas ambient atmosphere, it 
heated at the temperature of 630 degrees C of a foil for 1 minute, and the aluminum-clad steel plate was 
obtained. 

[0027] (Example 5) Copper was galvanized two times 2 g/m on condition that the temperature of 40 
degrees C, and current density 5 A/dm2 in the solution which contained a 250g [/l. ] copper sulfate and 
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sulfuric-acid 50 g/1 in the aluminium alloy plate (JIS5052 material) with a thickness of 200 micrometers. 
To subsequently, steel foil with a thickness of 70 micrometers Copper was galvanized two times 3 g/m 
on condition that 50 degrees C and current density 5 A/dm2 using the solution containing copper 
pyrophosphate 90 g/1 and potassium-pyrophosphate 330 g/1. Subsequently, the steel foil which carried 
out copper plating to the aluminium alloy plate which carried out copper plating was piled up, pressure 
0.01 kgf7cm2 was applied, in the ambient atmosphere containing 95% of nitrogen gas, and 5% of 
hydrogen gas, it heated for 1 second at the temperature of 650 degrees C of a plate, and the aluminum- 
clad steel plate was obtained. 

[0028] (Example 6) Copper was galvanized two times 10 g/m on condition that 50 degrees C and current 
density 5 A/dm2 using the solution which contained copper pyrophosphate 90 g/1 and potassium- 
pyrophosphate 330 g/1 in the aluminium alloy plate (JIS5082 material) with a thickness of 300 
micrometers. Subsequently, the Watts bath (nickel-sulfate 240 g/1, nickel chloride 45 g/1, boric-acid 30 
g/1) was used for steel foil with a thickness of 30 micrometers, and nickel was galvanized two times 0.5 
g/m on condition that the temperature of 50 degrees C, and current density 10 A/dm2. Using the solution 
which contained copper-sulfate 30 g/1, ferrous-sulfate 300 g/1, and ammonium-sulfate 30 g/1 in this steel 
foil that carried out nickel plating, on condition that the temperature of 50 degrees C, and current density 
10 A/dm2, copper-iron alloy plating was converted into copper and galvanized two times 5 g/m. 
Subsequently, the aluminium alloy plate which carried out copper plating, and the steel foil which 
carried out after [ nickel plating ] copper-iron alloy plating were piled up, pressure 10 kgf/cm2 was 
applied, in the ambient atmosphere containing 95% of nitrogen gas, and 5% of hydrogen gas, it heated at 
the temperature of 590 degrees C of a plate for 1 minute, and the aluminum-clad steel plate was 
obtained. 

[0029] (Example 7) Using the solution which contained copper-sulfate 5 g/1, nickel-sulfate 5 g/1, 
ammonium tartrate 13 g/1, and ammonium hydroxide 0.025 g/1 in the aluminium alloy plate (JIS3004 
material) with a thickness of 200 micrometers, on condition that the temperature of 30 degrees C, and 
current density 5 A/dm2, copper nickel alloys were converted into copper and galvanized two times 0.05 
g/m. Subsequently, the Watts bath (nickel-sulfate 240 g/1, nickel chloride 45 g/1, boric-acid 30 g/1) was 
used for the electrolytic iron foil with a thickness of 15 micrometers, and nickel was galvanized two 
times 50 g/m on condition that the temperature of 50 degrees C, and current density 10 A/dm2. Copper 
was galvanized two times 10 g/m on condition that 50 degrees C and current density 5 A/dm2 using the 
solution which contained copper pyrophosphate 90 g/1 and potassium-pyrophosphate 330 g/1 in this iron 
foil that carried out nickel plating. Subsequently, the iron foil which carried out after [ nickel plating ] 
copper plating to the aluminium alloy plate which carried out copper-nickel-alloys plating was piled up, 
pressure 50 kgf/cm2 was applied, in the ambient atmosphere containing 95% of nitrogen gas, and 5% of 
hydrogen gas, it heated at the temperature of 580 degrees C of a plate for 15 minutes, and the aluminum- 
clad steel plate was obtained. 

[0030] (Example 8) Al uminium foil (JIS1070 material) with a thickness of 70 micrometers was , 
immersed for 10 seconds on conditions with a temperature of 60 degrees C into the solution containing 
p-3 ANZA (Henkel Hakusui make) 30 g/1. The Sargent bath (chromic anhydride 250 g/1, sulfuric-acid 
2.5 g/1) was used for the steel plate with a thickness of 210 micrometers, and O.Olg /of chromium was 
galvanized two times m on condition that 50 degrees C and current density 20 A/dm2. Subsequently, 
3g /of copper was galvanized two times m on condition that 50 degrees C and current density 5 A/dm2 
using the solution which contained copper pyrophosphate 90 g/1 and potassium-pyrophosphate 330 g/1 in 
the steel plate which carried out chrome plating. Subsequently, the steel plate which carried out after 
[ chrome plating ] copper plating to aluminium foil was piled up, pressure 2 kgf/cm2 was applied, in 
nitrogen-gas-atmosphere mind, it heated at the temperature of 600 degrees C of a plate for 15 minutes, 
a nd the aluminum-clad steel plate was obtaine d. 

[003 1] (Example 9) Using the solution which added the sodium hydroxide in the solution which 
contained copper pyrophosphate 90 g/1 and potassium-pyrophosphate 330 g/1 in the aluminium alloy 
plate (JIS5082 material) with a thickness of 150 micrometers, and was set to pHl 1.5, it was immersed at 
60 degrees C and copper was galvanized two times 0.05 g/m. Subsequently, copper was galvanized two 
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times 0.05 g/ra on condition that current density 5 A/dra2 at 50 degrees C using the solution which 
contained copper pyrophosphate 90 g/1 and potassium-pyrophosphate 330 g/1 in the tin plated steel plate 
with a thickness of 200 micrometers which covered tin two times 2.8 g/m. This aluminium alloy plate 
that carried out copper plating, and the tin plated steel plate which carried out copper plating were piled 
up, pressure 200 kgf/cm2 was applied, in nitrogen-gas-atmosphere mind, it heated at the temperature of 
301 degrees C of a plate for 5 minutes, and the aluminum-clad steel plate was obtained. 
[0032] (Example 10) The aluminum plate (JIS1 100 material) with a thickness of 250 micrometers was 
immersed for 10 seconds on conditions with a temperature of 60 degrees C into the solution containing 
p-3 ANZA (Henkel Hakusui make) 30 g/1. The Sargent bath (chromic anhydride 250 g/1, sulfuric-acid 
2.5 g/1) was used for steel foil with a thickness of 50 micrometers, and 2g /of chromium was galvanized 
two times m on condition that 50 degrees C and current density 20 A/dm2. Subsequently, lOg /of copper 
was galvanized two times m on condition that 50 degrees C and current density 5 A/dm2 using the . 
solution which contained copper pyrophosphate 90 g/1 and potassium-pyrophosphate 330 g/1 in the steel 
foil which carried out chrome plating. Subsequently, the steel foil which carried out after [ chrome 
plating ] copper plating to the aluminum plate was piled up, pressure 5 kgf/cm2 was applied, in 
nitrogen-gas-atmosphere mind, it heated at the temperature of 600 degrees C of a plate for 3 minutes, 
and the aluminum-clad steel plate was obtained. 

[0033] Thus, the following processing adhesion tests were performed for the obtained aluminum-clad 
steel plate. It ******ed 6mm so that an aluminum or aluminium alloy plate side might stretch and come 
out with an Erichsen tester (Tokyo Koki Seizosho make). The blemish was given until it reached the 
cross joint in the ferrite section by the cutter at the overhang section of the front face of aluminum or an 
aluminium alloy plate, and the peel test was compulsorily carried out with the pincettes. Consequently, 
as for the clad plate of examples 1-10, exfoliation was not seen. 
[0034] 

[Effect of the Invention] The aluminum-clad steel plate which has the firm junction force in a non- 
oxidizing atmosphere is obtained by making copper etc. intervene between a steel plate, and aluminum 
or an aluminum plate. Moreover, if nickel, chromium, tin, zinc, lead, or the alloy that made these the 
principal component is covered, since diffusion between iron and aluminum will be controlled at the 
time of heat treatment, a more uniform junctional zone is formed and processing adhesion also 
improves. 



[Translation done.] 
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[0005] 

«tfcttffl3<i4«fa&4Wifl|«fc{i, ttffi£ft4Vtti 
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•Mm. fcJi^ ffi. ~>y^-;k ?pa, ffitS, 
#•£2*14. *>*>>b/C, H?ie^^<or;u5-'>A?s^4 

a^j5rrct* { T#4. T^s-^Aij^uiir 

;U5^^A^#*^^|,ffiimj)4Uliffii^{i, ffii 
ffitc J: immZixtiif.*- 5-3 0 0 5 9 ay<7)7)]s$- 
?A*4W47A'5-9.&£&«'ea4. 7^5 ->7 A 

ffl, ft. 188, ?pa, f-?y$>&U±^a^*7A£ 
^«^A«35 t **fl4 . 5 5 ? OX*i iO^T-tif^ 

[0006] 300z7uyZZi&t. ttftW 

tt*W4fc*>fcli, ft&£*:(tfMK, S>4Ui. 7/PS 
-^Ai^tiT^S^^A-^^^ffit, SiS^Jifil 
£±$#2: U:£Afc. ilCiILt, 0. 1-5 0 
g/mm2$g-f4. L<fi 1-3 0 g/mm2» 

a-T4. 

[0007] 7^5-?i^&iB<9Sfc»£lfc*U:# 

^BTW^g^O .1-50 g/m2t 
**iHfJ:V^. 0. lg/m2*it(l+MI#^^' 
ff^^f, 5 0g/m2ii-ffcttt3^h«lirC^K 
STS)4. 

[00081 4^, jH4fcttJB&±ja4J-i: Ltz 

£&£&m?&miz. ~«y^;k ?oa, ®, IBS, 
tts fciv^iitifetiifi^kLfc^i, o.oi- 

5 0g/m2tt3IUrfcJ:^. 

[0009] ifc s ^A»*>ba6^, --y^;k ^pa, 

uJ**±J&frt L,/S^^«0#&{i, 0 . 0 1- 2 g/m 

[0010] tTt, l5fE«^JSJ)4^(i^?rJ)^* 1 t 
ft»S-f4^, fflft4v^i«B*±)S*i:Lfc-&A*a 
^1-4fc#i4, IHIteUWLTO. l-5 0g/ 
m2tmttll£J:\\ MiLKli 0. 5-20g/m 
2tSmitfJ:^. icoiatc, B«toT--y^;k ^ 
PA, ^, SIS, IS, ft4vMi;*ife*±JS#ktfc^ 

^&as-r 4 1 , m&mvx o^-c* o . wnt^J: 

DK#§^4. 

[0011] - y^A^S 0 g/m 2 , ^ PAfi^'2 
g/m2Sri-fklnitt*^4. ffi. ->y^/k ^p 
A, SIS, IS, *4VMii*i.4>*±ja*i:Lfc^ 
^aS-t4^atLT{i, iV&t>^% 
ft, S^S*«)r>Sffi5:Wft*. 

[0012] ffl&ii^^i: Ltt&lzii. nrtfrh, t* 
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k ifl, ft. -fys^A, ^y^V, * 

[0014] ?nA£±jfc»-fc L^^Wi. *W> 
A. rm'/PK ft. vytfy. tU/f^ ^y^ 10 

[0015] ®?te±mt LtiS&Mi. i>)Va~t7 

a, /W>a s ^u^a. rmv, &\ m. 4 y 
ft s ?y#y, t'J/fy, A, * 
y/xf y. -'y^&fc'fc^tr. 
[0016] Lfc^ACIi, 7>v 

^da, t'xvx, ry-f^y, is. ffl. -fy 
y<7A, a/tok ft, vy^y, tij/fy, *y/ 

[0017] MHSfcli, »l£tj£»fci&Sfc-«H\ fi 20 

JfiKliO. 0 l~2 00kgf/cm2tf>3SBTUn 

[ooi8] ksl *?s«l WKfhtt^mi 

T\ ?§. «$r3 0 0'C-T^$->7At7t{ST^$-^ 
A£&Ofi*£*?SOfi£ (&6 5 0'C) CC-f *. 3 0 0 
iC*8S'Cli«&iftte# l 3 , IK^XLT'^^S-^Atf 

[0019] Mumm. mmtz&mwwm^m mz 

ioTJW:** 4 . 0. 1#~1 54H&rCJ:H. 0. 1 30 
#*ilt'J2. *-t*»Ufc < < . 1 5 x l> 

[0020] 7/VS-^A? 5 >v FUL flRSt^iifltK 

mt&mfo. mm. mm. ^u^a. 

y. T)Vdy. tttiZtibom&tfzKMiWtL 
^. 

[0021] -2k T^S-^Ati. EJgftfcJ: OMJg 
SiifceS5— 1 0 0jum<07/k5— >>AjgTJ54. 5 
m*pOJI*Tfif£Iltt#ffiT k 1 0 0 ;u m £ 40 

vx-hum, vyim&j:t'<r>mxkmzmtc\tff 

[ 0 0 2 2 ] KTC^uS-^fcHWIBiElcJ: "9»& 
*ff5IRfc:. 7;Wfc 4 Wi-v^fci 

jfcfriUc-£&46-?#§:0. 5-5 g/m^Jfi-T. ->y 

ijy, rm'/i^k m, ?da, so 
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[0023] 

immi 

mmmi) **i oo/zmW/us-^A?! (j i s 

1 10 0ft) P -37yf- (A.y^r;ue*aS3) 
3 0 g/ 1 t*>U!»a+t, )SS6 0TO^t5t 
SatLfc. fl»2 0 0/imO«lRt:, t°DUyg^H9 0 
g/ 1 , t'o y yi§# 'j^3 3 0g/i 

fcEWC, 5 0°C. *«H&*5A/dm20«fett'C. M 
£50 g/m 246-5 £ Lfc. OWC» 7;U5-^A?gt 
tHfco&LfcJllKfcfcSfa. EEJjO. 04kgf/cm 

«<7)fflS6 1 o'cti ofttia&LXT/vs-'y 

[0024] (mm2) m^Sum<D7)US.-^M~m 
( J I SI 0 7 0ft) *BHfc^M;^A5 0g/l 

•HRWpnB^US-^AfS^Sia. £E* 1 . 0 k g f 
/cm2Sr*Ht, 9 5%t*S^X5%&^ 

Af#H^4'T\ StoaK6 1 0*CT'1^«LT7;P5 

[002 5] (9mm3) m&3 0umcr>7>Uz.-i k ;^ 
( J I S3 0 0 3ft) «ffl8B2 5 0g/U 

«K5 0 g/ 1 a^4 ot, «a» 

S5A/dm2<0^#T\ 815- 1 0 g/m 246-5 # L 

2 0 0/imOlH^l3a^, ff^lO. 5kgf/cm2$r 
*Ht, «<7)?SJ^6 0 0-CT3 0 
#30^L-C 7)1 5 5 -y K*ME*f*fc. 

[002 6] (HMM4) J|*5 0AimWl'5- , )A 
?S ( J I S 1 070ft) Sr, yKK-fk^bU^Al OOg 
/ 1 asA,tmW.<¥T, 0iC-CS8S»ft 1 OA/ 
dm2(0jfettt. 7^S-^A»*H«i:t'C. 5tH3 

jastJt. js»i oo//mc7D^?sic. v-f y-m (esK- 

-y^2 40g/l, fift- 5g/l, 

3 0g/l ) §rfflV\ }&K50'C, «8SfflP*5A/dm 
2<%ftttT. -'y^SrO. 0 1 g/m 246-5 # Uc. 
ovvC\ -»/W#>->*L-kffl&\,Z, KS^12 5 0g/ 
K «K5 0 g/ 1 *^tf»«ifflV^s a« 5 0 
'C. «a»K5A/dm20*ftT', ^2:3 g/m 246 
o£Lfc. OV^-C. 77WS-'>A|Ii:--y^46-5^^ 
ffl46-5# LtzfflmtZMte. JE^JO. 04kgf/cm 
2«r*»*t. 7^a*y^'xSffl^+T\ m<D&g.6 3 0'C 
Tl*lll^tT7;l/S-7A^9>y K*BR*»fc. 

[002 7] (HttW5) ff»2 0 0juin<07^S-^ 
A-&^^ ( J I S 5 0 5 2ft) IZ. Kiffi2 5 0 g/ 

uasog/i s^ijsa+tc. ffi&4 o-c, « 
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^£5A/dm2?)=3irfK\ ffl£2 g/m2ft^ L 
fc. OUT. J¥*7 0,um<7)gI?It~, h*D'jyK^9 

0 g/ u eo y yiw y >7A 3 3 o g/ 1 ££x,*£» 

»£fflWC» 5 0*C, *aR»*5A/dm2tf)fcfrT, 
^a-3 g/m2#>->£ Lfc. o<-\T. UK)-?* LfcTrt' 

, ffl»oSLfc«BS*«a, E*0. 
01kgf/cm2H4t, W3t/fA9 5%k*m#Z 
5Xt*yWgMMH+Ts «t«aS6 5 OXJTlliMrtS 

[0028] (HSS0IJ6) ^SOO/iinCOr/l'S-') 10 
A-££$ ( J I S50 8 2tf) fc. tn'J>8ffl9 0g 

/ 1 / en y yig* u^3 3 0g/i **^»»& 

JflWt. 5 0T. «W*5A/dm20*frT, iB£ 

1 0g/tn2tf>o#tJt, OV^-C. f^3 0wm(7)il 
t. 7 v MS <«R-y 7^2 4 0 g/ K Wt- 
;P4 5g/l, **>K3 Og/D £fflV\ )SS5 0 
T, Qftftft 1 0 A/ d m 2 <3*frT, - -y *TiV* 0 . 

IC. RBM3 Og/K KIgSll&3 0 0 g/ K «B 

0 g/ 1 ^^M^fflHt. as 5 20 

era SSit®J£i 0A/dm2c^frT\ m-$&&£> 

itiSU5g/m2*o§Uc. OV^T, 

ffl-tt^Afto § LfcMiSfcfifa. 1 0 k g f /c 
m 2 s: mm*'* 9 5%l7m#X 5%£%A,tm 
HSW'T. mcOi&%5 9 O'CX' I MU$klX Til* 5. -V 

[0 0 2 9] (mtm\7) 0 0 umCDT JUS. 

j±£&m ( j i s 3 o o 4« ) t:, mm5 g/i.sa 
m-v?>\s5g/\ , : m®ry*-VJ>i3g/\ . 30 

*IHfc7y ; E-'7A0. 0 2 5 g/ 1 ££/U:i§$£JB 
HT. iB*3 0T s «S»*5A/dm2tf>£ttT, SI 
v 7/^£&£ , ffitfft* LT 0 . 05g/m246-> 

(i»-7W4 0g/l . M-7W5g/ 

1 . *?»3 og/i) ass o'c. wm& 

1 0A/dm2?)^ftT\ -7^5 0g/ / m2J6o 
#U:. £0~7 7/l^SU:&?SK, enyyjgffl 
9 0 g/ 1 . tn'J yK# »J »>A 3 3 0 g/ 1 SrSvOt* 
^Srfflvvc, 5 0T. *8Mf*5A/dm2«0*fr 40 
T\ a?Sr 1 0g/m2fto| Lfc. OUT. Il-->y7 
A^tf>-> SUITES ^<y7/l-£>-? 
£f£ffl#>o § Lfc*8S£»a. ■ JE& 50kgf/cm2 

+T. $<0aS5 8 0°CTl 5#MfcLT7/P$-'7A 

[0 0 3 0] (IUk048) m&7 0 um<DT>V$-V& 
m ( J I SI 0 7 0«) £ N p-37>1T- (^y7/u 
6*ttM) 30g/l fc#X,«*«+fc, fflg 6 
*ttTl 0«WSaiLfc. i?^2 1 Oiumco»Efc: s -9"- 50 
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xxyh'jS (& 7 k?oAig2 5 0g/'l . «5K2. 5g 
/l ) fcfflivc, 5 OX:, m^^ig2 0A/dm2O^ 
#T\ ?OA£0. 0 1 g/m2ft^*U!. owe. 

?oA*^#U:£fflg(c. troyyg^9 0g/K e 
o y yi^ y >>a 3 3 o g/ i £*/U£»»£fflv ve . 

5 0-C, ^SMMSSA/dn^fliftfrT. $£3g/m 
2J6o£l_*:. OW£\ 7;U5-7A?i>i7D^-5§ 
a*Bfto#Lfc«Rt*Mte. E^2kgf/cra2?: 
jW-K aSStfXgfflSR+T. «<oaS6 0 0TT1 5# 

[003 1 ] (m&m9) SO^mOT^S--) 
A-£&$ (J I S5082W) fc, to'jyra9 0g 

/ u en y y^ y •> a 3 3 o g/ 1 z$A,tz®mz 

A&ft* h y *7A Sr^Jp tT p H 1 1 . 5 (c L7tJ§?8[$: 
JBWC, 6 0'C-C-ffittT. $H$:0. 05g/m2^ 
SLfc. OV^ 8g/m2lSSt/v:JI^2 0 

0//m<50^*-3^^C fD'Jy^9 0g/l., b' 

n y y®^ y >7A 3 3 0 g/ 1 i*^»»2rfflv^-c. 

5 0\:-C1iaaflS5A/dm2^Jfett-C, ^5:0. 05 
g/m2i6olU. i«*W>->#Ufc7;US-»>^ 
6«ts fflA->3Lfc«K>o&»K*Sfc» E^)2 0 0 
kgf/cm2 2rW. S^X#fflm+T\ fi^SK 
3 0 rCT5^II»L-C7^5-'>A^7«y H»K&fl 

[0032] ( Mt&ffl 1 0 ) 25 0 p. m(7)T;P S — 
*7A*g ( J I SI 1 0 0») 5\ P-37y-r- (^y 

^a*tti!) 30g/i s*x;«»»*t:, as 6 o 
•c^ftfrT- 1 o mm Ltz . &*■ 5 o m mommiz . -9- 

-^xyhJS(**^OA»2 5 0g/l, «S»2. 5 
g/1 ) §rfflV^-C. 5 0*0, «8M?J£2 OA/dm 2*5 

?nAj-2g/m2ftT|U. OV^"C, 
Art-? # UfciWSfc:, fn i) y|gffl9 Og/K fny 

y^ y ^a 3 3 0 g/ 1 fe^«»asrfflv^T, 5 0 

°C. !SES&S5A/dm2<D&fK\ fig^r 1 0g/m2 
J6-)#L7t 0 ov>t\ 7^i- 1 7A«t7oAy)o^f^ 
fflft-j§Ufc«Blk*fifas Ei5kgf/cm2^ 
tts 2&tfZ3tffl5S#X\ MSS6 0 or-C3*WR 

[003 3] iCOiafcLTftfe^lfcT/t'S-^A^? 

^ -fe >wm ( «^ffi«sa^rS ) fc i 0 . 7;l-S ->7 

mKOffiLfc. 7;W5-'>A4fcli7A'S~ , >A-&A« 
[0034 ] 

«BRfc. 7/US-7A4/di7;WS-'7 
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